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Commissioner for Patents 
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Alexandria, VA 22313-1450 



Dear Sir: 



Declaration Under 37 S C-F.H 1,1. 11 



1, one of the inventors, hereby declare as follows: 

L I am a named co-inventor of the subject matter that is claimed and for which a 
patent is sought on the invention as above mentioned. Thi-; U.S. Application Serial No. 
10/698,920 was filed on October 31, 2003. This application if a continuation-in-part of U.S. 
Application Serial No. 10/027,160 which was filed on December 20, 2001, and U.S. Application 
Serial No. 10/027,431 filed on December 20, 1998, which claim the benefit of the earlier filing 
date of provisional patent application 60/045,072 filed on April 29, 1997. 1 have reviewed iie 
subject matter of provisional application 60/045,072 and can attest that the subject matter of ihe 
Applicants' independent claims are supported by the Application, As such, the pend ng 
Application Serial No. 10/698,920 has an earliest effective filing date of April 29, 1997. 

2. In the Office Action dated September 11, 2007. the United States Patent <md 
Trademark Office (USPTO) rejected claims 1-13, and 24-37 under section 103(a) as being 
unpatentable over by Flynn et aL, US Patent No. 5,962,390, filed on May 1 7, 1996 and issued on 
October 5, 1999, which is a continuation-in-part of application serial no. 08/573,416 filed on 
December 15, 1995, and which claims the benefit of application no. 08/375,812, filed on January 
20, 1995, now abandoned, (hereinafter u F1ynn et aL"), and in view of each of the secondary 
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references, Dickey, et al. (US 3,410,118), De Pas et al. (US 3,163,028), Tatch et.aL (US 
5,431,827) and Krugmann (US 4,252,546). 

3. Claims 1-13, and 24-37 of Application Serial No. 10/698,920 which have a 
priority date of April 29, 1997 are not obvious over Flynn et aL, in view of the secondary 
references. 

4. Per applicable U.S. patent law, Flynn et al. 5,962,390 has an effective 102(e) d&te 
of May 17, 1996 (the filing date). 

5. This written document is a declaration of prior invention to antedate the cited 
reference of Flynn et al. 5,962,390. I, an Inventor of the subjec matter of the rejected claims, 
hereby submit this declaration to overcome this reference. I performed certain acts described 
below. 



I, Showing of Facts Through Document Evidence 



6. Below are facts that show a conception of the invc ntion on or before the May ] 7, 
1996 filing date of Flynn et al. 5,962,390 coupled with due diligence from such conception to a 
subsequent actual reduction to practice or to the provisional application filing date of 29 April 
1997. 

7. Exhibit A and Exhibit B were previously submitted in an Affidavit which I 
executed on January 2, 2007 and was filed on March 2, 2007 along with a Response to Offce 
Action dated November 2 % 2005. Exhibits C, D, E, F, and G are submitted herewith and were 
created to summarize a brainstorming session prior to May 17, 1 996. Exhibit H is evidence of 
the Exhibits stored in the "Whirlpool Information Network" showing the dates these documents 
were inputted into the network. Exhibit I is also submitted herewith and is a report dated Augast 
15, 1996 of a laboratory study for research which was initiated pr or to May 17, 1996. 

8. • Exhibit H shows the digitized records saved on the Whirlpool Information 
Network. The information is controlled digitized evidence which is password protected for read- 
only access. The ,r Date Composed" is the dates the specific documents were saved in vhe 
network following the brainstorming session. Exhibit H shows that the dates Exhibits C, D, E, F 
and G were saved to the network were on March 1, 1996, March 7, 1996 and May 6, 1996 end 
prior to May 17, 1996. 

9. Exhibit I is a Report 517720-005 entitled "Detersive Properties of Hydrocarbons, 
Fluorocarbons and Microemulsions" of a study which determi led the detersive properties , of 
various compounds such as alcohols, carboxylic acids, ester >, fluorocarbons, ketones, send 
terpenes. The report of Exhibit I discusses the background concerns of dry cleaning compounds 
that were traditionally used as well as the test set-up, fabric washing methods and results. 
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Several fabric types were laundered in a simulated washing machine, a tergotometer and tested 
for reactivity with the various fabrics. 



A. Facts establishing conception 

10. In general, the facts of Exhibits C, D, E, F, G, H ar d I are hereby incorporated by 
reference. Moreover, 1 present the following facts to establish a conception of the invention 
before the May 1 7, 1996 Flynn et al. filing date. 

(i) Conception 

11. The basic inventive concept of the application is Lhe fluid composition used in 
non-aqueous laundering. 

12. The USPTO presents Flynn et al. as teaching a variety of solvents suitable foT dry 
cleaning applications which also meets the properties required of Applicants' working fluid. 
However, as explained in the contemporaneously filed Response to non- final Office Action 
dated March 11, 2008, Flynn et al. do not disclose a wash liquor for laundering a fabric load in 
an automatic laundering apparatus. Flynn et al. is directed to cleaning substrates, primarily metal 
and does not teach wash liquor compositions for cleaning fabric loads. Flynn et al. do not 
disclose a bulk fluid that is inert and having the properties as claimed for use in an automatic 
laundering apparatus. 

13. The details of previously submitted Exhibit A and contemporaneously submitted 
Exhibits C, D, E, F, G and H support conception of the claimed invention and show "Project 
Hope" encompasses non-aqueous working fluid chemistries. Thus , the scope of this declaration 
is commensurate with the scope of the claimed subject matter. 

14. Particularly, Exhibit C shows the Domain of Fabric Laundering through 
discussion ideas concerning bulk fluid "Chemistry", "Machine Characteristics and Structure" ar d 
"Cycles/Processes". The Venn Diagram shows that Project Hope was concerned with 
researching non-reactive, inert bulk fluids which included fluoroiDerts, FI, and yet possessed 
properties were outside the domain or "space" of the traditional bulk fluids, namely, water, perc, 
and carbon dioxide which were "reactive" bulk cleaning fluids possessing relatively high Kauri- 
Butanol values for cleaning ability. We conceived, a wash liquor f >r cleaning a load of fabric ir 
an automatic laundering apparatus, for example a home laundering unit, and that such cleaning 
can be accomplished through mechanical cleaning where the "bull " of the wash liquor is inert 
and substantially less portion of the wash liquor is additives. We c onceived and determined that 
it would not be required that bulk dry-cleaning fluids of the wash liquor possess the reactive 
properties of chemicals know to be used in dry cleaning at that tirr,e. Fluoroinerts have a Kauri- 
Butanol value less than 30 and are relatively non-reactive to know l bulk fluids of dry-cleaning 
wash liquors. The perc compounds replaced earlier low flash point hydrocarbons for non- 
aqueous dry-cleaning and this is well documented in dry-cleaning literature. Although some of 
the hydrocarbon compounds were considered "non-reactive" and having relatively low KB 



PAGE 22/46 * RCVD AT 3/11/2008 8:54:18 PM [Eastern Daylight Time] » SVR:USPTO-EFXRF-5/8 » DNIS:2738300 * CSID:216 363 6169 ■ DURATION (mm-ss):06-38 



03/11/2008 20:55 FAX 216 363 6169 



Benesch 



0 023/046 



Serial No. 10/698,920 



values, these "oleophilic" compounds which were already replaces by perc we conceived of 
"non-oleophilic" compounds. Therefore the desired "non-aqueous", "apolar" bulk dry-cleaning 
fluids were to be inert or "non-reactive" to several fabrics and also compatible with additives 
such as oxygen bleach, detergents which include fragrance, co-solvents, enzymes, etc. Such bulk 
fluid chemistries were considered in conjunction with in-home washing machine equipment and 
various wash cycles and processes as indicated by the topic headings of Exhibit C and which 
were discussed in the brainstorming session of Project Hope. 

1 5. Exhibit D lists the characteristics of fluoroinerts which were relevant in 
developing testing protocol. 

1 6. Exhibit E lists the potential property characteristics (i.e. "FuFu") of the desired 
"non-aqueous", "non-reactive", "non-oleophilic" and "apolar" worting fluids for use in a 
laundering method in an automatic laundering apparatus. Exhibit F shows that the desired inert 
working fluid is defined as "does no cleaning" and "fabric stability" which was outside the scope 
of the known compounds for wash liquors which cleaned fabric lo ads at the time. 

17. The previously filed Exhibits A and B pertaining to Project Hope also illustrates 
desired characteristics of the inert working fluid chemistries and the various characteristics of an 
exemplary non-aqueous working fluid and that hundreds of compounds were selected for further 
testing and that several were currently being bench tested. Exhibit B listed some of the testing 
protocols. 

18. Exhibit G is a table of several compounds which were evaluated. Exhibit H 
shows the document of Exhibit G is entitled "Updated Non- Aqueous Matrix" which was 
composed (i.e. entered into the network) on May 6, 1996. 



(ii) Effective date of Flynn et al. 

19. As indicated on the face of the Flynn et al. patent, issued on October 5, 1999, and 
has a section 102(e) date (filing date) of May 17,. 1996. Accordingly, the date to overcome is 
May 17, 1996. 

(iii) On or before the effective date of Flynn et al. 

20. I allege that the acts relied upon to establish the date on or before May 17, 19)6. 
The testing and the exhibits attached were generated prior to the e ffective date of Flynn et al. 



B. Facts establishing rednction to practice 

21. In general, the facts of Exhibits C, D, E, F and G are hereby incorporated by 
reference. Moreover, I present the following facts to establish a reduction to practice. 
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Actual reduction to practice 



22. After conception of the invention on or before Ma^ 17, 1996, 1 tested or had the 
invention tested to establish its capacity to successfully perform its intended purpose. Previously 
filed Exhibit B represents an invention testing protocol/assessment that discusses the 
experiments that would be run during a period starting before May 17, 1996 and into later parts 
of 1996. Contemporaneously submitted Exhibit I explain the background, testing methods and 
results of several non-aqueous inert fluids which could be used for laundering fabrics in *m 
automatic laundering apparatus. 

23. Previously filed Exhibit A and contemporaneously filed Exhibits C, D, E, F, G 
and H show information generated and dated prior to May 17, 1996 that show the many 
chemicals that were currently used in the industry and which usre not subject of the desinrf 
compounds of the invention, and also, that of the many chemicals that exhibited some of the 
desired characteristics, several were chosen as candidates. Several candidates were benchtop 
tested. 



24. I allege that the present application for a U.S. patent recites independent claims >f 
the same invention disclosed in the provisional application filed or April 29, 1997. 

25. Therefore, constructive reduction to practice was ac hieved on April 29, 1 997, 



C. Facts establishing reasonable diligence 

26. I present the following facts to establish that there was reasonable diligence from 
before the May 17, 1996 effective date of Flynn et al. to the actual reduction to practice of the 
invention or alternatively to the provisional filing date. 

27, As noted above, conception occurred on or before \ he May 17, 1996 filing date of 
Flynn et al. Moreover, actual reduction to practice occurred on or before April 29, 1997. I assort 
that there was reasonable diligence from conception to reductic u to practice, either actual or 
constructive. Exhibits C, D, E, F and G indicate that several inert working fluids were outside 
the scope of known reactive dry-cleaning fluids, and that such inert non-aqueous, non-reacti\e, 
non-oleophilic, and apolar working fluids were selected as having desirable characteristics and 
these chemicals were submitted for further bench testing. The characteristics were counter- 
intuitive of the characteristics of known dry-cleaning wash liquors used on fabric loads in ;in 
automated laundering apparatus. As Exhibits C, D, E, F, G, H and I show, I was cognizant of the 
need to pursue patent applications to protect the invention. The inventors timely filed a 
provisional patent application on April 29, 1997. The selection ,>f chemicals, the experimen t, 
conducted throughout 1996 and the actual filing of a patent application indicate a reasonable 
diligence period from on or before the Flynn et al. filing date. 



(ii) 



Constructive reduction to practice 
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28. Alternatively, the time period taken for the completion of the application 
constitutes reasonable diligence. During this time period, I and/or our representative worked 
reasonably hard and expeditiously to prepare, execute and file a pat ent application 5n the United 
States Patent Office. Accordingly, there was reasonable diligence from on or before the Flynn el 
al. filing date to die filing of the application of the present Invention. 



n. Allegations and other Srgtgmgntg 

29. I allege that the acts relied upon to establish the dace on or before Flynn et al. 
were carried out in the United States. 



m. Signature and Declaration in Lieu of Oath Under 37 CFR 1,68 

30. I hereby declare that the statements made of my own knowledge are true and that 
all statements made on information and belief are believed to be true. 1 acknowledge that willful 
false statements and the like are punishable by fine or Imprisonment, or both (18 U.S.C 100)) 
and may jeopardize the validity of the application or patent issuing thereon. 
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EXHIBIT C 

Chemistry 
Alternative to FI 
Additives 

- Oxygen bleach . 

- Detergents (non-traditional surfactants) 

- Enzymes 

- Brighteners 

- Co-solvents 

- 2 Phase cleaning 

Solutions - 
Cq FI and CO 
FI and H 2 0 

Machine Characteristics, Structures 

- Recovery 

- Ventilation 

- Containment 

• Mechanical Input 

- Dispensing 

- Thermal Input, 

- Geometry of Fabric (hanging, batch vs. continuous drying in bag i 

- Footprint 

Cycles/Process 

- Water followed by FI 

- Mist 

- Emulsion Wash 

- Dry Cycle 
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EXHIBIT D 



Characteristics 



KNOWN 


UNKNOWN 


FI not available at commercial prices 


Fiber damage ui lknown 


Displacement of H 2 0 


Dye transfer unknown - 


Low vapor pressure - need to avoid leaks 


Quality of "grade" needed unknown 


Osmotic gradients 


Variability of m ilecule size effects drying rale, 
surface tension rate, surface tension 


Low viscosity speeds penetration of fabric 


Dielectric characteristics might reduce static 
or also allow co ltrol charge density of 
contaminants or can the charge surfactants 


Broad range of FFs available 


Unknown FI reactivity with additives 


Cavitation in pumps 


Solvency of pan icular soils unknown 


FI is considered environmentally safe, non- 
toxic 


FI non-polar mi^ht limit shrinkage of wool 


pH neutral 


Sanitization effect unknown 


FTs have a wide range of vapor pressures - 
allows flexibility of heating characteristics 




FI absorbs oxygen so may facilitate oxy 
bleaches. 




Sensors for leaks exists. 




FI is easily recyclable and disposable (except 
reactivity unknown) 
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EXHIBIT E 



Potential FuFu Charecloristics 



Low surface tension less than 1/2 of H 2 0 with detergent (15 d /nes /cm 2 ) 

at STP (or at operating condition) 
Viscosity < H 2 0[1 N/M] 
Minimum solubility in water (< 10%) 

Density different by more than ±10% from H 2 0 (at operating condition) 
pH Neutral (6.5 ^7.5] 

Non-reactive with bleach? (Highly non-reactive) 
Minimal solvency of oil soil 

Carries enzymes and bleach without restricting their activity 
(redox potential >y) (enzyme 1/2 life >y) 
low vapor pressuro 7 1/2 at m. 
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EXHIBIT H 



Whirlpool Information Network 



- Whirlpool Confidential - 



Edit 



WIN Summary 
HOPE, J 996 * 1998 

Database 

Research & Engineering 
Project Data 
Notes Databases 

Contains 137 documents from 1996-1998 



Project Number: 
Report Date: 03/01 



Typ* ofReport: 
Trtler 
Authors: 
Location: 
Product Category: 
Technical Category: 
Related Materials 
Report: 

TMs dbwas for rion^ueous wash systern development. Project leader* were Dan Coi rad and Mark Kovich. Other team 
members included Earl Meister and Tre Wright. 



HiSSi^S^*??*- Cl ^*, P ° iBnti, "« ?. f 7?T 0R - 7M SUrfeclanl ' F ™ 1 Ch^ical Report for Project Athene 
FilE-nT Analysis of Displacement Fluids for DTyins, P«rofem chen .ids, and Oxiclear Gas Purifier an, I 

h^n^^Z^^of?^ ^ -CtoBDOLVlew. It will ask you l.l authenticate with your userid and 

23^2^*? T * T £ you d0 * ot havc access 10 ftis dotobase »«* would lite more information, contact one of 



Whirlpool Confldential - 



Entered c,» •tt/IMOM by Sa|Jy U l^Iock-B^^nrinrt^^^.O-yWhlrlpool 
N m svT rdiiL-L* l>v miyou« ^ifr* r than ihc Aufhf* 



1 
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Project HOPE - Discussion Topic 

C2C Stage: Ideation Project Number: 

Document Author: Daniel C Conrad Date Composed: 03 01/1996 

Subject*: G.NAW. the majic "fuFu" dust 
Category* ; Presentations & Communications 
Sub-Categoryilntellectual Property If other, indicate here: 
Text Of Topic: 

Presentation put together by Steve Krefman on the issues relate;! to Tu Fu" In the arena of 
General Non Aqueous Wash (GNAW) 



fUfU.PPT 



File Attachments (after viewing, use the Back arrow to return to this screen) 
Attachment Types: 

lingered by i?aniei c Cortrad 01 -Mar-<>6 m 05 .20 PM 
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Project HOPE - Discussion Topic 

C2C stage: Ideation Project Number; 

Document Author: Daniej C Conrad Date Composed: 03/07/1 996 

Subject*: FuFu Braijistroming Notes 
Category*: Ideation History 

Sub-Category : Brainstorm Notes If other, indicate here: 

Te 4LS f Topic: HOp ^ inrtatlon brainstorming notes by Steve Krefrnan 



fufujxx: 



File Attachments (after viewing, use the Back arrow to return to this screen) 
Attachment Types: 

fciUAreii b.v Dan iel C COD/ad 07-Mfcr-96 at LW : 1 9 PM 
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Project HOPE - Discussion Topic 

C2C stage: Ideation Project Number: 

Document Author: Mark B. Kovich Date Composed; 05. 06/1996 

Subject*: Updated Non-Aqueous Matrix 

Category*: Environmental Scan 

Sub-Category; Chemistry If other, indicate here: 

Text of Topic: This is the updated version of the matrix I will cor tinue to update this as more 
information becomes available. 




MATRIX XLS 



f \i9 Attachments (after viewing, use the Back arrow to return to this screen* 
Attachment Types: Excel 



fouercd by Mark B. Kovich 06«May*$6 at 69;5J AM 
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Project HOPE - Discussion Topic 
C2C stage: Ideation Project Number: 

Document Author: Catherine Tong Date Composed: 09/04/1996 

Subject*: Detersive Properties of Hydrocarbons, Fluorocarbons, s ad Microctmilsions 

Category*: Test Results 

Sub-Category:Testmg if other, indicate here: 

Text of Topic: This Is report 517720-005. 




TONOJXX RPTQOS^LS 



File Attachments (after viewing, use the Back arrow to return to this screen) 
Attachment Types: Word, Excel 



tmered by Catherine Tong 04-S«p*96 at 1 0: J AM 
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Report 51 7720-005 



EXHIBIT I 



_jg^ ConroRAi e Technology development 
XT 71 • y% / i L sundry Applications 

WmrllMiOl o The Elisha Gray U 

/ ,X<.oRw*unoN Research and Engineering Center 
(^S^ 750 Monte Road 

49022-0026 ^ 
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Sum m a ry 
The 



purpose of this investigation i s to discover a water replacement as w,ll as a cleaning agent that can be 
used tn a nonaqueous wash process. Table 1 di sp , ays a list of the vaner of fluids from different chemical 
famtUes that were tested. These include alcohol,, carboxylic acids, ester: , fluorocarbons, ketones, terpenes 
andnncroemulsions. The fluids were evaluated based on the wash perfo.mance on selected swatches A ' 
matnx of the fluids and the observations from each test can be found in T ,ble 2. Figures 1-4 show the wash 
performance of the various fluids. The numerical results of the tests can he found in Tables 3-4. 

From the observations and testing generated so far, the flunked compounds are likely candidates for a 
water replacement. However, the compounds have demonstrated inferior letersive performance to Tide 
Neat solut-ons which are ones that are only composed of one chemicaf Co, .pound are not necessarily the 
way to go. Because of the complexity of different types of stains and soil- a coso.vent or multicomponent 
tmxture containing an inert working fluid will most likely be needed in the non-aqueous cleaning process to 
achieve all fabric care. 



Background 

Environmental and health concerns have increased regarding chlorinated s« Ivents such as 
perch.oroethy.ene, .rich loroethy. cue. methylene chloride, and U.I-trich.o.oetbane. In .987, the Mongol 
Protocol a* Substance, That Oepteu .he Ozone Layer was signed to prote :t the stratospheric ozone .ayer 
The treaty specifies that the production and consumption of chlorofluoroca, bons, ha.ons, and carbon 
tetrachloride are ,u be phased out by the year 2000. Scientific evidence surest* tha, these compounds 
deplete the ozone layer that shields the planet from damaging t»v-B radiati, n. Therefore, new non-o,one 
depleting, nontoxic, and low global warming potentia. cleaning agents that work as weU as the chlorinated 
solvents if not bener have been the focus of research in the cleaning industr . 

in the dry cleaning industry, perchloroethylene is u ,ed as the preferred solve nt for delicate fabrics. 
Research has been centered on finding better recovery systems for this fluid ,o that it doesn't leak into the 
atmosphere as well as searching for a.temative chemistries that can be used , the dry cleaning system. For 
example, prototype CO, dry-cleaning processes have been documented. N< * solvents that are discovered 
for washing garments could also be used in wash systems for the home. 

The ultimate goal of the non-aqueous wash project is the "perfect care of all abrics requiring no time and 
effon." Therefore, many different types of fabrics were used in the testing o, the detersive properties of the 
flu.ds. The swatches used include AS-v Cotton, PC-9 Blend. Clay, Wool, Si- c, Nylon, and Rayon. Most of 
the tcshng wa, done on the AS-9 Cotton since only a.limjteo amount of certa , fluids was available AS-9 
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is a cotton swatch that is soiled xvith picment oil prok.™. 

Pigment oil The Cl,v ■ PoJyester/cotton blend that is also soiled with 

Patent o 1. The Clay „ a cotton swatch that is soiled with . ^ bJ; ck 

flutds on these v anous swalches wi „ he]p ^ ^ ^ ^ ^ 
*"«™n»*ponionof^^ ^ 

^cancausesweningoL' 



a 

were 



- * — ■ ^^iQ^iiituu ds wen as a 

l..»» 8 „ to fo£0! of ft. lnvestisi , ta A ,„<„>.<,,«* ftom fc ^ 

K «t Th. s . *** afc » tols , c „ bwlic ^ ^ m „ rocarto „ s , , ^ M 



Test Setup 

.» *i, «*, to. tasi „„ y M TOthod! ^ d „ „„„ „ tersjye pn )tn . cs ^ ^ ^ 

r:z * nd - - - — »• « . - p. — . xn. c MOto „ f 

pi.o.a ,„ . hoi. „ *. „ ^ vapor , ^ M ^ pfve 

l.>.r«fnul<li.*.„ i , c hi„.f < , rfivc ,„i„ nKs ■SMMinon. 

r,r nd drae in bi * k,,s so,nt ° f *"■ «* be - - to — «- 

d» » ™..f ft. ,„ 8 o,™„„. Si ... ft„ ™ ft. cwsome „„„„ wm „ !ted .„ ^ w . ih Ma 

~. , "*~"**'*" , * , r L t »— — — • 1-1.^— h 

Result 
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AH results are reported in Delta Y vah.es and arc compared to the baseli te value obtained from testing with 
Ttde. As a rule of thumb, a Delta Y value of three or greater can usual!, be visible. Besides washability 
other observations include drying times, odors, and fabric damage as no.ed. A matrix of the fluids and the 
observauons from each test can be found in Table 2. The numerical res, Its of the tests can be found in 
Tables 3-4. 



is a 



Washability 

Fluorinert was the only compound besides Tide that was tested with all s. ven types of swatches It i 
fluormatcd compound produced by 3M. Fluorinert performs inferior to ! ide. Figure 2 compares these two 
fluids in their washing capabilities. 

Most of the testing was done on the AS-9 Cotton swatches since most fluids were not available in 
substantial amounts. Figure 3 shows the Delta Y values of the tergotomc cr test with the fluids grouped 
accordmg to their resp.ct.ve chemical families. With this method, the flu J s that performed the closest to 
T,de were the Inverts. Inverts are microemulsions developed by Dow tha- are 50% water and 50% solvents 
and surfactants. A.I other fluids tested with this method did not perform „, to Tide's standards The 
alcohol, ether, ketones, one of the cartoxylic acids, and one of the fluorin; red compounds performed 
stmHar in their DeUa Y values to each other. Triton X-100 caused a nega, ve Delta Y value. This might be 
due to residues or splotches left on the swatch after a significantly long drj ing period. 

Due ,0 insufficient volumes of fluid, a beaker test was used to evaluate AS 9 swatches. Of the fluids tested 
m thts manner, only Tarksol, an aqueous degreaser from Terpene Tecnnok gies, with a water rinse 
performed similar to Tide. All other fluids tested performed inferior ro Tic,. The terpenes had varying 
abthry to clean fabrics. The fluorinatcd compounds performed inferior to . ,e esters, terpenes. and one of 
the carboxylic acids. The other carboxy.ic acid . diethyl dodecanedioate. re naked in a negative Delta Y 
value. Again, this might be due to residues or splotches Jeft on the swotch. Perhaps a solvent rinse or 
mcreased temperatures would speed up the drymg process and not leave re idues on the swatches. The 
results are shown in Figure 4. 

Prying Times 

Drying times are also an important observation from these tests. The swatches were mostly hung dry in the 
fume hood with the exception of me Tide and Fluorinert which were laid fhv ,o dry. Quick drying times 
can mean faster laundry cycle times for the consumer as well as less energy <sed. The ability to dry quickly 
can somewhat be attributed to a physical property of the fluid called vapor p essure. A fluid with a low 
vapor pressure has the ability to evaporate quickly and efficiently, causing ,f ; febric to dry almost 
immediately after the wash. The compounds with this property are the fluon. carbons. Some other fluids 
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like 2-pentanonc and a-terpinene dry relatively quickly as well when comp .red to water. The remaining 
fluids require drying times from two hours to two days. Figure 5 shows a ■ pectrum of these drying .times. 

Fabric Damage 

Became any damage to the garment cause by washing with solvents would not be beneficial to the 
consumer, a preliminary fabric damage assessment is necessary. Indicatioi s of fabric damage include 
fraying at the edges of the swaich and no retairunent of the texture of the fa >ric. With respect to the 
swatches washed in Fluorine*, there doesn't appear to be any fabric damage, not even to wool. Tide caused 
substantial fraying of the wool swatches. As to the AS-9 cotton swatches, i one of them seem to be 
damaged from a visual inspection. 

Odors 

Many of the fluids have different odors associated with them. The various -mells might have to be masked 
by perfumes or other agents during the wash process. One group without any odors are the fluorocarbons. 
Most of the fluids emit bad odors, bur some of them exhibit a fruity smell. These include die terpenes such 
as the Inverts and The Invert Detergents, which are produced from natural products like citrus and pine oils,. 



Conclusion 

From the observations and testing generated so far, the fluorinated compour h are likely candidates for a 
water replacement. They can be considered good inert working fluids which are ones that show little or no 
detersive properties and do noT cause swelling of the fibers in the fabric, Thoy are non-reactive with any 
chemicals or with the garment. With the limited number of tests performed, rhe compounds have 
demonstrated inferior detersive performance to Tide. Neat solutions which ..re ones that are only composed 
of one chemical compound are not necessarily the way to go. Because of th< complexity of diflfercnt types 
of stains and soils, a cosolveni or multicomponent mixture containing an ine t working fluid wj I J most likely 
be needed in the non-aqueous cleaning process to achieve all fabric care. 

There are many other experiments that are needed to fully cvaluare a fluid fo use in the non-aqueous wash 
process. Some further testing such as surface tension, dimensional stability < f the swatch, and the solvency 
of the fluid can provide more insight into the potential for a home non-aqueous wash system. 



Figure I 

Test Methods 
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Detersive Evaluation. Two types pf tests were used in determining the * texsive properties of the fluids 
Test 1 was done in the tergotometer while Test II was done m beaker., 7 „ swaiches uscd incIude ^ 
Cotton, PC-9 Blend, Clay, Wool, Silk, Nylon, Rayon, and CS-4 Oily. 

Igr&OL orpeter Test ( for TiHft) 

1 . Read 5 swatches of one rype on the colorimeter. 

2. Add 1L of water at a given temperature and 4 ml of Tide into a tergotometer container. 

3. Place the 5 swaiches into the container. 

4. Agitaic for 5 minutes at 100 spm, 

5. Rinse the swatches in 70°F water for 5 minutes, 

6. Remove the swatches and air dry. 

7. Read swatches on the colorimeter. 

8. Repeat the procedure 2 more times at the given temperature. 

9. Repeat the procedure at three temperatures; 70°F, 1 00°F, and 1 4o°F 

Tergotometer T**t (fnr other nOn-aq ueou* flniHc) 

1 . Read 5 Swatches of one type on the colorimeter. 

2. Add 1L of fluid into a tergotometer container. 

3. Place the 5 swatches into the container. 

4. Agitate for 5 minutes at 100 spm and at 70°R 

5. Remove the swatches and hang dry in the fume hood. 

6. Read swatches on the colorimeter. 

7. Repeat the procedure 2 more times if enough fluid. 

fieaker Test 

1 . Read 5 swatches of one type on the colorimeter. 

2. Add 50 ml of fluid into a beaker. 

3. Place i swatch into the beaker. 

4. Stir with a stirring rod for 5 minutes. 

5. Remove the swaich and hang dry in the fume hood. 

6. Repeat the procedure 4 more limes. 

7. Read the swatches on the colorimeier. 
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